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PARTICULAR  ASPECTS  OF  THE  ADRENAL  CORTEX  FUNCTION  IN  PULMONARY 
TUBERCULOSIS  AND  IN  ASSOCIATED  TB/DIABETES 


From:  Minerva  Medica  56:742-756,  By:  C.  Matarazso,  R.Chixurano 

1905  and  A.  Pirelli 

It  is  common  knowledge  that  tuberculosis  can  take  a  mul¬ 
tiplicity  of  forms,  both  in  the  symptoms  that  accompany  its 
in it U1  appearance,  evolution,  course  and  termination,  and  in 
the  traces  it  leaves  behind  it  in  the  host  organism.  It  is  no 
less  variable  in  the  range  of  causes  that  may  determine  it. 

Attempts  are  made  periodically  to  explain  this  property 
of  T 1  on  the  basis  of  one  or  another  of  the  factors  even  re¬ 
motely  related  to  it:  etiology,  bacterial  strains  and  their 
variety  in  virulence,  resistance,  numbers,  and  point  of  entry 
into  the  organism,  or  again  the  host  organism  itself,  human  or 
animal,  in  which  the  disease  develops,  its  constitution  and  its 
inti  r  ate  structure. 

innumerable  studios  have  been  nr  do  of  the  mycobacteria, 
the  immune  responses,  and  the  somatic,  neural  and  endocrine 
com t  ,  3  lion  of  TB  victims.  Certainly  these  bacteriological 
and  related  studies  are  essential.  But  no  less  important  is 
the  study  of  tho  affected  organism* 

For  a  number  of  years,  a  particular  physical  constitu¬ 
tion  known  as  the  "phthysic  look"  was  assigned  great  importance 
as  n  predisposing,  if  not  u  decisive  feotor  in  the  transition 
f  rom  simple  infeotion  to  serious  illness,  particularly  in  oasos 
of  is  tlmonary  TB,  Today  this  idea  has  lost  much  of  its  validity. 
\\<i  1  nv  lean,  rather  cautiously,  towards  the  hypothesis  that  the 
phy.  ical  constitution  may,  at  the  very  most,  allow  certain 
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forms  and  phenomena  of  the  dis-oase  to  take  hold.-  The  indivi¬ 
dual  makeup  exerts  its  greatest  influence  in  determining  the 
seriousness  of  the  disease  and  its  course,  (l)  It  is  certain 
that  sdvanced  tuberculosis,  in  subjects  who  fall  into  the  con¬ 
stitutional  category  known  as  "elongated  asthenic"  (with  all 
the  cc  "isol  ated  diathesic  weaknesses:  exudative,  thymolymphatic, 
etc.),  does  present  a  typical  pattern  in  the  majority  of  cases. 
These  :-u.o  j ects  are  precisely  the  ones  who  are  candidates  for 
the  cin  onic  forms  of  apical  tuberculosis  (2). 

Much,  of  course,  has  been  said  about  the  pre-disposing 
factors,  most  of  them  identified  with  those  exogenous  factors 
affecting  the  particular  subject :nourishraent,  environmental  con¬ 
ditions,  hygiene,  climate,  and  the  like. 

And  yet,  there  are  neurological  and  endocrinological  fac¬ 
tors,  and  hence  factors  relating  to  the  individual’s  constitution 
and  to  his  outside  environment,  which  come  into  play  in  the  onset 
of  tuberculosis. 

In  clinical  practise,  however,  the  whole  picture  of  symp¬ 
toms  associated  with  the  manifestation  of  tuberculosis  is  very 
diversified,  unfortunately,  and,  on  the  other  hand,  our  ideas  as 
to  the  procise  nature  of  the  pathogenic  organism  that  causes  the 
disease  are  incomplete.  Hence  the  necessity  for  singling  out, 
by  means' of  studies  of  the  specific  functions  of  the  organism, 
the  constant  and  characteristic  modifications  that  make  it  pos¬ 
sible  'or  the  disease  to  gain  a  foothold,  in  whatever  form  it 
may  a .  ume. 

Pulmonary  tuberculosis,  as  a  matter  of  fact,  sometimes 
appears  full-fledged,  with  the  complete  syndrome  of  the  acute 
infectious  form  (high  fever,  toxic  somnolence,  tachycardia,  hy¬ 
potension),  On  other  occasions,  it  comes  on  slowly,  with  all  the 
symptoms  attenuated  (persistent  low-grade  fever,  headache,  ano¬ 
rexia,  etc.).  And,  at  still  other  times,  its  progress  is  com¬ 
pletely  masked,  and  the  disease  is  far  advanced  when  it  is  acci-- 
dentally  discovered. 

Therefore,  although  we  must  agree  that  tuberculosis  is  a 
single  etiological  agent,  the  fact  remains  that  there  is  net,  in 
all  its  countless  manifestations,  a  single  symptom  or  diagnostio 
el  omen l  to  which  we  can  point  and  say:  "There:  that  is  a  basic 
phenomenon  belonging  to  the  clinioal  syndrome."  ~We— might  call 
asthenia  a  oommon  denominator:  a  careful  scrutiny  of  available 
cues  histories  would  reveal  its  presence  with>  a  frequency  clo¬ 
ser  to  constant  than  any  other  single  sign.  But  we  should  un¬ 
questionably  run  into  problems  were  we  to  try  to  call  asthenia 
the  determining  symptom.  What  might  he  done  is  to  identify  it 
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&s  a  clinical  manifestation  of  the  cause  of  the  disease,  or 
consid  >r  it  one  of  the  effects  of  the  unknown  pathogen. 

urrently  popular  is  the  theory  that  certain  functional 
attitaijs  of  the  endocrine  glands  may  sg  affect  the  organism  as 
to  preiispose  it  to  tuberculosis.  The  possibility  that  the  pa¬ 
thogenic  moment  might  be  singled  out  as  a  particular  abnormal 
state  of  some  organic  reaction  has  concentrated  the  attention 
of  res  i  rch  workers  on  the  operation  of  the  pituitary  and  the 
ulrena  .  (3-4-5) 

:he  influence  of  the  pituitary  on  the  insurgence  and  evo¬ 
lution  of  tuberculosis,  despite  all  the  study,  and  attention  de¬ 
voted  to  it,  is  still  far  from  being  clearly  understood.  The 
findings  of  even  the  most  recent  studies  in  this  area  are  wildly 
discordant  with  each  other.  There  is  not  even  universal  agree¬ 
ment  on  the  belief  that  the  proneness  to  tuberculosis  may  he  af¬ 
fected  by  removal  of  the  pituitary.  For  example,  Tonutti  et  al. 
(6-7-8)  reported  that  cne  case  of  TB  was  aggravated  by  hypophys- 
ectomy,  v/hile  Bossier  (9)  reported  improvement  following  the  same 
operation.  Then,  in  addition,  there  is  no  lack  of  opinion  (10) 
to  the  effect  that  removal  of  the  pituitary  has  nothing  whatever 
to  do  with  either  the  onset  or  the  development  of  the  disease. 

In  1950,  it  was  reported  that  sufferers  from  cachexia  hypophysio- 
priva  (11-12)  were  immune  from  tuberculosis.  However, far  from  re¬ 
cent  reports  have  it  that  during  total  or  partial  hypopituitarism 
there  is  less  resistance  to  tuberculosis  (13-14-15-16-17).  These 
reports,  furthermore,  are  based  solely  on  clinical  opinion,  with¬ 
out  ary  corroboration  from  laboratory  data.  Very  careful  studies 
by  Grtsoi  and  his  co-workers  (18)  failed  to  show  any  lessening  in 
resistance  to  tubercular  infection  in  rats  after  hypophysectomy . 
These  Authors,  however,  have  attributed  special  significance  to 
these  findings,  for  reasons  which  will  be  revealed  subsequently, 
even  though  the  Grassi  findings  may  be  superimposed  on  those  of 
earlier  experiments  by  Rossler  (9)  and  Michael  (19), 

Again,  the  universally  held  opinion  that  ACTH  and  the  ad- 
j£mal  cortex  hormones  were  absolutely  counter-indicated  in  tuber¬ 
culosis  has  undergone  complete  revision.  Just  in  the  last  few 
months,  the  findings  of  Lurie  and  his  co-workers  (20)  on  rabbits 
were  confirmed  by  Spain's  (21)  work  on  guinea  pigs,  and  lastly 
by  Michael  and  his  group  (19)  in  their  studies  of  rats.  In  those 
experiments  it  was  found,  that  animals  which  were  normally  resist¬ 
ant  to  tuberculosis  became  susceptible  after  treatment  with  cor¬ 
tisone.  Bunn  (23)  reports  that  ACTH  aggravates  the  tubercular  in¬ 
fection  in  rabbits,  and  Selye  (24)  confirms  this  deleterious  ef¬ 
fect  of  the  hormone  in  tubercular  infoctions,  and  extends  the  in¬ 
dication  to  human  pathology.  Opposing  interpretations  of  the  ef¬ 
fect  came  from  Le  Maistre  (25),  who  maintains  that  the  adverse 
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reaction  should  be  attributed  to  pharmacological,  rather  than 
hormonal  action,  since  the  doses  were  excessive. 

For  that  matter,  even  today,  we  tend  to  downgrade  the 
findings  of  these  pioneering  experiments,  particularly  when  we 
consider  how  readily  AGTH  can  be  made  inactive.  Most  writers 
today  agree  that  the  reported  aggravation  of  tubercular  infec¬ 
tion  following  administration  of  cortisone,  administered  in 
large  doses,  was  mostly  attributable  to  the  antagonistic  action 
of  the  hormone  to  simultaneous  streptomycin  therapy  (26), 

Moro  recently,  Grassi  (27)  reported  that  ACTH  and  corti¬ 
sone  aggravate  the  tubercular  infection  in  ra’ts,  and  at  the  same 
time  make  the  animal  more  sensitive  to  exposure  to  infection. 
Applying  his  findings  to  human  pathology,  the  same  writer  holds 
that  treatment  with  ACTH  or  cortisone  alone  is  counter- indica¬ 
ted  in  all  forms  of  pulmonary  tuberculosis.  This  writer  does 
admit  that  such  hormones  may  be  used  for  more  rapid  resolution 
of  the  exudative  processes,  in  association  with  specific  anti¬ 
bacterial  agents.  He  does  limit  this  admission  to  the  newer 
forms  of  the  hormone,  strictly  ruling  out  any  possibility  of 
hormone  therapy  in  the  earlier  forms.  In  conclusion,  Grassi 
states  that  the  adrenal  cortex  is  the  critical  organ  in  the  bo¬ 
dy'  s  natural  defenses  against  tubercular  infection. 

The  lack  of  agreement  on  the  effects  of  hypophysectomy 
derives,  as  we  have  already  noted,  from  the  observation  that 
the  adrenal  cortex  can  continue  its  incretory  activity  for  a 
considerable  time  after  ablation  of  the  pituitary. 

Kass  and  his  group  (28)  conducted  a  far  more  penetrating 
study  on  the  comparative  effects  of  corticosterone  and  hydrocor¬ 
tisone  on  resistance  to  infection.  They  conducted  their  research 
on  rabbits,  and  used  a  method  which  allowed  them  to  take  blood 
samples  from  the  adrenal  veins.  The  data  they  gathered  in  this 
resoarch  led  these  writers  to  reason  that:  while  hydrocortisone 
increases  vulnerability  to  infection  and  adversely  modifies  the 
immune  state  of  the  organism,  corticosterone,  given  in  the  same 
dosos,  plays  no  part  in  the  production  of  antibodies.  As  a  mat¬ 
ter  of  fact,  the  antibody  rate  remains  the  same  after  all  hormones 
are  administered.  Particularly  interesting  is  tho  behavior  of 
of  ACT’!  in  large  doses,  when  it  acts  very  like  hydrocortisone  in 
depressing  the  antibody  production  process.  The  writers,  con¬ 
tinuing  their  studies  of  the  adrenal  oortex  function  in  the  samo 
animals,  decided  to  approach  the  problem  from  the  angle  of  tho 
dynamic  properties  of  the  adrenals.  They  noted  that  prolonged 
stimulation  with  ACTH  can  induce  a  qualitative  ohonge  in  tho  se¬ 
cretion,  involving  changes  in  the  ratios  among  the  various  ste¬ 
roid  reactions,  in  these  animals,  after  treatment  with  oortico- 


tropin),  the  predominant  steroid  in  the  adrenal  cortex  secre¬ 
tion  became  hydrocortisone,  instead  of  corticosterone  as  it  had 
been  originally.  According  to  Kass,  other  stimuli  of  endogenous 
nature  can  affect  the  adrenal  cortex,  causing  various  and  still 
undefinable  changes  in  the  quantitative  output  ratio  of  these 
two  steroids. 

Of  extreme  interest  is  the  correlation  between  modifica¬ 
tion  of  the  adrenal  cortex  secretions  and  resistance  to  tuber¬ 
culosis^' In  this  same  study,  i.ass  performed  several  experi¬ 
ments  on  rabbits  genetically  resistant  to  TB.  The  production 
of  hydrocortisone  was  very  high  in  hoth  the  sensitive  and  resis¬ 
tant  si  rains,  but  the  former  secreted  twice  ae  much  of  it  as 
did  the  latter.  Stimulation  with  ACTH  induces  in  some  rabbits, 
irrespective  of  the  fact  that  the  total  secretion  is  quantita¬ 
tively  less,  a  hydrocortisone  output  far  higher  than  any  found 
in  genetically  resistant- animals  which  had  Jjeen  experimentally 
infected.  Alirthis,  according  to  Kass' groupV  suggest^  that 
the  tubercular  infection  causes  a  basic  change  in  the  functional 
attitude  of  the  adrenals,  and  that  this  change  affects  not  only 
the  to: i;l  quantity  of  steroid  hormones  secreted,  but  also »_-and 
kHMBfrf*.,  the  quantitative  balance  among  the  various  steroid  frao- 
tions. 

lYe  find  it  eminently  worth-while  to  lay  special  emphasis 
on  the  importance  of  this  observation.  For  the  first  time,  we 
see  the  accent  put  on  tho  qualitative  aspect  of  tho  adronal  cor¬ 
tex  secretion,  rather  than  on  the  purely  quantitative  one,  and 
this  is  being  done  in  connection  with  the  physiopathology  of  the 
adrenal  cortex  in  its  relationship  with  tuberculosis.  As  we 
shall  sou  later  on,  our  own  research  will  tend  towards  tho  same 
oonclu: ions.  After  a  series  of  inquiries,  we  were  convinced 
thut  criy  through  tho  study  of  the  quantitative  relationships 
among  the  various  steroids,  could  we  finally  oome  to  know  the 
real  functional  purpose  of  tho  adrenal  cortex,  and  the  signifi¬ 
cance  <  •  its  variations  in  tho  presence  of  tuheroulosis,  n  <  <  > 

5  §  § 

Tho  study  of  the  adrenal  cortex  function  in  man  during 
the  course  of  pulmonary  tuberculosis,  us  oovorud  in  the  litera¬ 
ture,  providos  us  with  data  concerning  the  behavior  of  the  17 
urlnar*'  corticosteroids,  which  are  all  diminished  in  quantity 
(29-3(0,  particularly  in  ousee  where  the  prognosis  is  grove(31)or 
in  lh<  chronic  pattern  (32). 

dome  writers  olaim  to  find  a  rolationship  betwoon  the  con¬ 
comitant  liver  damage  and  the  dwindling  exoretion  of  tho  17-Kli. 


In  malo  subjects,  they  iraputo  responsibility  for  the  diminished 
urinary  elimination  of  the  17-KS  to  the  testicular  hormones. 
(33-34-35). 

Rarer,  and  in  markedly  leas  agreement,  are  references  in  •» 
the  literature  to  the  corticoids  excreted  in  the  urine.  A  di¬ 
minution  is  reported  (36),  particularly  in  cases  with  accompany¬ 
ing  nev ro-vegetative  disorders,  and  an  increase  (31)  in  cases 
whero  the  prognosis  is  grave.  There  is  no  lack  of  write  s  who 
hold  that  excretion  of  those  steroids  is  in  no  way  influenced 
by  the  presence  of  tubercular  infection. (30) .  We  should  like, 
however,  to  stress  the  fact  that  these  data  essentially  reflect 
the  marked  disparity  of  of  current  opinion  oil  the  diagnostic 
value  to  be  attributed  to  modem  tests  of  adrenal  cortex  func¬ 
tion,  from  the  strictly  technical  point  of  view,  and  hence  are 
of  very  slight  value  or  utility  in  accurate  orientation  on  func¬ 
tional  symptomatology.  While  on  the  one  hand  it  is  well  to 
keep  in  mind  the  monumental  difficulty  of  obtaining  uniform  cli¬ 
nical  evaluations  on  the  aspects  of  a  disease  which  provokes 
so  mury  and  such  profoundly  differing  manifestations,  we  must 
also  liar  in  mind  the  extreme  complexity  of  the  quantitative 
evaluei  >,on  procedures  required  for  the  adrenal  cortex  steroids* 
which  oMen  mimic  standards  so  different  as  to  render  any  uni¬ 
form  interpretation  of  results  difficult  indeed.  Add  to  this 
the  fact  that,  very  often,  those  same  data  are  the  expression 
of  a  "situational  state"  of  ths  adrenal  cortex,  rather  than  a 
roundod  Picture  derived  from  the  exploratory  dynamic  study  of 
the  gl  and ,  including  ACTH  stimulation,  whioh  would  provide  us 
with  a  more  reliable  assessment  of  its  functional  state. 

§  §  § 

The  opportunity  to  attack  the  problem  using  time-tested 
methods  and  procedures  (37-38)  led  us  to  oonduot  our  investiga¬ 
tions  on  subjects  with  pulmonary  tuberculosis,  of  various  types 
and  in  various  stages  of  development  of  the  disease,  before  and 
after  stimulation  with  ACTH.  To  found  it  convenient  to  divide 
our  case*  into  large  groups,  so  as  to  gather,  wherever  it  offer* 
ed,  a  npooifio  functional  anomaly  in  different  ollnical  patterns. 
We  oxuiinod  our  oases  individually,  grouping  then  as  follows: 
a)  primary  tuberculosis;  b)  post-primary:  acuta  (phthyslogonouo 
and  nou-pfahvaiogenoua),  chronio  (cavitary  and  non-oavitary) . 

Than  in  evaluating  their  behavior  in  urinary  elimination  of  the 
eorti< asteroids,  we  shall  follow  this  tame  order  in  Table  1, 

us  say  right  now  that  our  oase  histories  oover  mostly 
f emal<  subjects*  For  one  reason,  moat  of  the  patients  oame  from 
an  ext*  isively  female  sanatorium.  For  the  other,  we  dellbaratoly 
ohoae  emale  eubjeote  in  order  to  obviate  the  ohanee  of  urinary 
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excretions  of  testicular  androgens,  which  might  possibly  distort 
the  findings. 

Primary  tuberculosis  —  Here,  of  coarse,  because  of  the  nature 
of  tite  illness,  we  are  dealing  primarily  with  children,  none  of 
them  over  ten  years  of  age,  and  in  all  of  whom  the  appearance 
of  the  malady  had  been  comparatively  recent. 

17-KS.  Basal  elimination,  even  in  view  of  age  and  sex,  was 
markedly  low,  with  a  considerable  increase  in  the  catabolytio 
components  after  administration  of  ACTH. 

17-OH.  Even  though  at  very  low  limits,  these  can  still  be  con¬ 
sidered  as  falling  within  the  bounds  of  the  normal,  with  excel¬ 
lent  response  to  ACTH  stimulation, 

CRT.  The  total  reducing  corticoids  fall  oomfortably  within 
the  limits  of  the  normal.  However,  we  did  discern  a  certain 
dissociation  in  the  elimination  of  the  oorticoids  themselves 
(change  in  the  17-OH/desoxy  ratio). 

Acute,  non-phthy slogenic  - —  For  all  fractions,  low  basal  elimi¬ 
nation  levels,  ksponoe  to  ACTH,  on  the  oontrary,  was  invariably 
good.  The  desoxy  fractions  were  well  within  the  norm. 

Acute,  phthysiogenic  —  17-KS,  Basal  elimination  in  about  70# 
ox  these  oases  was  low  (grave  oases),  but  some  normal  readings 
were  found.  Stimulation  with  ACTH,  with  the  exception  of  the 
4th,  17th  and  19th  oases,  produo ed  extremely  scant  response, 
sometimes  so  weak  as  to  be  almost  undeteetable, 

17-OH,  With  the  exoeption  of  ease  17,  there  was  a  visible  dimi¬ 
nution  in  60#  of  the  eases.  In  the  others,  exoretion  levels 
were  low,  but  still  adequate  to  put  them  within  the  normal  limits 
The  response  to  ACTH  was  consistently  weak  or  absent, 

CRT,  With  the  exoeption  of  oase  17,  elimination  was  vsry  soant, 
and  response  to  ACTH  weak  or  non-existent, 

Chronlo.  non-cavitary  —  17-KS.  Basal  elimination  values  very 
ldw.  Fair  lAArease  after  administration  of  ACTH, 

17-OH,  Basal  elimination  values  low  or  very  low,  ACTH  response 
present,  though  not  alwaye  marked. 

CRT,  Parallels  the  17-OH  fraotion  both  in  basal  elimination 
and  in  ACTH  response.  Values  for  the  desoxy  fractions,  however, 
were  net  far  from  the  normal  levels. 


TABLE  1  | 

URINARY  ELIMINATION  OF  CORTICOSTEROIDS  IN  PULMONARY  TB  SUBJECTS  BEFORE  &  AFTEI 


5.94  1.3S  2.45  1.1 

6.38  6.87  7.9  1.03 

4.3  1.8  2.96  1.16 

4.0  1.01  1.3  0.29 

7.9  2.31  2.66  0.35 

5.9  1.6  1.9  0.3 


2.11  2.48 
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9.51  1.64  2.6  0.26  Acj.phth. 

9.52  8.54  9.32  0.78  Acj.phth. 

6.2  1.98  2.96  0.98  Ac.phth. 

8.1  1.4  1.9  0.5  Ac.phth. 
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TABLE  1  I 

PULMONAHY  TB  SUBJECTS  BEFORE  *  AFTER  ACTH  ADMINISTRATION  (IN  MG/24  HOURS) 


After  ACTH 

17KS  17-OH  CRT  17Desox 


mm 

2.0 

0.6 

6. OB 

3.86 

4.30 

0.34 

15.28 

3.01 

3.98 

0.97 

3.2 

1.8 

2.1 

0.3 

4.2 

2.4 

3.0 

0.6 

9.4 

3.8 

5.6 

0.8 

15.5 

2.7 

3.3 

0.6 

6.2 

2.5 

3.0 

0.6 

8.6 

2.3 

3.0 

0.7 

6.0 

4.1 

5.0 

0.9 

26.0 

2.2 

2.0 

0.7 

8.26 

2.78 

3.10 

0.18 

20.5 

3.5 

5.56 

2.06 

13.6 

1.6 

2.1 

0.7 

4.2 

4.2 

4.4 

0.2 

9.51 

1.64 

2.6 

0.26 

9.52 

8.54 

9.32 

0.78 

6.2 

1.98 

2.96 

0.98 

8.1 

1.4 

1.9 

0.5 

4.26 

2. 36 

2.64 

0.28 

6.1 

2.1 

2.8 

0.7 

5.2 

8.5 

4.0 

0.5 

M 

2.9 

8.8 

0.9 

8.0 

2.9 

3.8 

0.9 

7.2 

2.7 

8.9 

1.2 

1.70 

2.8 

3.6 

0.8 

14.4 

0.08 

2.06 

0.98 

9.6 

4.08 

5.4 

1.82 

•10.0 

8.86 

4.2 

0.34 

11.4 

4.2 

4.8 

0.6 

9.2 

8.0 

3.6 

0.6 

5.4 

2.6 

2.8 

0.2 

6.28 

2.9 

2.9 

0 

il*i 

i:i 

1:1 

in 

M 

i*i 

i 

Diagnosis  Remarks 


Lmary  TB  Mos.  Not  grave. 

VrLmary  TB  Mos.  Not  gr. 

Primary  TB 

Ac.  non-phth  Mos.  Not  gr. 

Ac.  non-phth  Many  mos.  Not  gr. 

Ac.  non-phth  Many  mos.  Not  gr. 

Ac.  non-phth  Many  mos.  Gr.  Stationary. 

Ac.  non-phth  Many  mos.  Not  gr.  Improved. 

Ac.  non-phth  Many  mos.  Gr.  Stationary. 

Ac.  non-phth  Many  yrs.  Not  gr.  Improved. 

Ac.  non-phth  Few  yrs.  Gr.  Improved. 

Ac.phth.  Recent.  Not  gr.  Improved.  Asthenia. 
Ac.phth.  Sev.yrs.  Stabilised.  Grave.  Asthenia. 

Ac.phth.  Some  yrs.  Cr.  Stabilised.  Asthenia. 

Ac^phth.  Sev.yrs.  Gr.  Fever.  Asthenia. 

Acj.phth.  Sev.  yrs. Gr. Worsened.  Asthenia. 

Ac.phth.  Mos.  Not  gr.  Cured .Asthenia. 

Ac.phth.  Many  mos.  Not  gr.  Improved. 

Ac.phth.  Mos.  Not  gr.  Improved.No  asthenia. 

Ac.phth.  Mos.  Not  gr.  Improved. 

Aciphth.  Mos.  Not  gr.  Cured. 

Ac  phth.  Few  mos.  Not  grave. 

Ch'.nonooav.  Mos.  Not  gr.  Improved.  Asthenia. 
Ch'.non-cav.  Many  mos.  Not  gr.  Stationary. 
Ch'.non-oav.  Many  mos.  Not  gr.  Stationary. 
Ch'.non-oav.  Few  yrs. Grave .Worsened. Asthenia* 
Ch'.non-cav.  Few  tre. Grave, Worsened. Asthenia. 

Cli -.cavitary  Yrs. Not  gr.  Improved.  Asthenia. 
Chr.oavitary  Yrs.  Mod.gr.  Stationary.  Asthenia. 
Chkoavitary  Yrs.  Grave.  Asthenia.  Died. 

Chr.oavitary  Yrs.  Not  grave.  Asthenia.  Stabilised. 
Chir.eavitary  Years.  Grave  asthenia.  Died. 
Chir.oavitary  Yrs.  Grave.  Worsened.  No  asthenia. 

Clf.oavitary  Yrs.Not  gr.  Stabilised.  Min. asthenia. 
Cl  r.oavitary  Yra.  Mod.gr.  Improved.  Min, asthenia. 

8  fcttUttff  HI: 


Chronic ,  cavitary  -  17-K.  Low  hasal  olimination  values,  with 

scant  increase  after  administration  of  ACTH. 

17-OH  There  is  a  lack  of  homogeneity  in  age  here*  Even  in  view 
of  this  consideration,  we  can  confidently  report  that  the  hasal 
elimination  rate  in  more  than  50%  of  the  cases  falls  well  within 
the  limite  of  the  normal,  even  though  fairly  low.  Response  to 
ACTH,  however,  is  either  scant  or  wholly  lacking. 

CRT.  The  hasal  values  in  about  75%  of  these  cases  falls  in¬ 
side  the  normal  limits.  This  fact  indicates  a  diminution  of  the 
desoxy  portion,  as  eompared  with  the  prededing  fraction,  and 
a  change  in  the  17-OH/aesoxy  ratio. 

§  §  § 

At  the  outset,  let's  not?  the  specific  differences  between 
the  behavior  of  phthysiogenic  and  non-phthysiogenic  forms  of 
acute  tuberculosis. 

While  the  basal  elimination  is  low  in  the  non-phthysio¬ 
genic  forms,  and  there  is  usually  a  response  (though  of  widely 
varying  degree)  to  ACTH,  with  the  phthysiogenic  forms  there  is 
usually  a  normal  elimination  rate,  coupled  with  an  ACTH  response 
that  is  either  very  weak  or  totally  lacking. 

This  peculiar  behavior  fan  be  found  again  in  a  comparison 
between  cavitary  and  non-cavit« ,sy  forms.  This  leads  to  the  no¬ 
tion  that,  in  the  phthysiogenic  and  chronic  cavitary  forms  of 
TB,  the  adrenal  cortex  is  working  overtime,  and  at  the  very 
ceiling  of  its  capacity.  We  are  well  aware  that  we  are  not  tell¬ 
ing  anybody  anything  new  here,  especially  in  chronic  cavitary 
oases.  In  these  cases,  we  are  dealing  with  a  long  and  wasting 
illness,  and  the  cortex  is  subjected  to  continual  stimulation. 

That's  why  its  failure  to  respond  to  ACTH  is  no  surprise.  It's 
just  further  proof  that  the  gland  is  worn  out. 

We  find  the  study  of  the  reported  levels  of  the  desoxy 
group  of  corticosteroids  much  more  interesting.  Here  we  can 
glimpse  a  dissociation  in  the  urinary  elimination  of  the  corti¬ 
costeroids,  an  alteration  in  the  balance  between  the  17-OH  and 
desoxy  groups,  which  is  occasionally  more  marked  after  ACTH  sti¬ 
mulation.  This  is  particularly  evident  in  some  of  the  chronic 
non-cavitary  cases,  a  group  which,  in  our  experience,  showed 
less  marked  asthenia,  on  the  whole,  than  the  usual  group  of  TB 
patients. 

In  pursuing  our  study  of  the  inoretion  of  the  adrenal 
cortex,  we  made  an  evaluation,  along  with  that  of  urinary  exoretion, 
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6  HRS  POST-ACTH  3  HRS  POST-ACTH  BASAL 


Table  2  -  Quantitative  anlysis  of  plasmatic  steroids  in  pulmo¬ 
nary  TB  patients.  (In  mg  per  100  ml  plasma.) 

ACTH  administered  by  slow  intravenous  infusion. 


Number  Initials  1st  elution  17-OH  CRT  17-Desoxy 


7 

M.G. 

120 

22 

34 

12 

8 

L.L. 

160 

29 

43 

14 

9 

A.D. 

150 

21 

29 

8 

13 

S.A. 

180 

26 

44 

18 

14 

DB  .D. 

190 

36 

56 

20 

19 

C.N. 

220 

40 

62 

22 

23 

C.R. 

110 

20 

36 

16 

27 

L.P.V. 

165 

38 

49 

11 

28 

A.Z. 

140 

22 

42 

20 

34 

S.M. 

135 

24 

48 

24 

7 

M.G. 

160 

26 

36 

10 

8 

L.L. 

180 

32 

44 

12 

9 

A.D. 

160 

27 

33 

6 

13 

S.A. 

170 

29 

40 

11 

14 

DB.D. 

200 

48 

60 

12 

19 

C.N. 

240 

50 

60 

10 

23 

C.R. 

145 

58 

32 

14 

27 

L.P.V. 

180 

51 

60 

9 

*28 

A.Z. 

180 

24 

44 

20 

34 

S.M. 

170 

28 

44 

16 

7 

M.G. 

130 

26 

34 

8 

8 

L.L. 

150 

30 

40 

10 

9 

A.D. 

130 

23 

28 

5 

13 

S.A. 

180 

28 

40 

12 

14 

Db.D. 

175 

44 

58 

14 

19 

C.N. 

220 

40 

52 

12 

23 

C.R. 

120 

20 

32 

12 

27 

L.P.V, 

170 

36 

46 

10 

28 

A.Z. 

150 

24 

40 

16 

34 

S.M. 

140 

22 

36 

14 

in  ten  subjects  previously  studied  by  us,  of  the  quantitative 
aspect  of  the  plasmatic  steroids,  using  a  method  we  developed 
ourselves  (39),  before,  during,  and  after  venous  administra- 
ti  n  of  ACTH.  Our  results  are  summed  up  in  Table  2.  As  you 
can  see,  the  basal  values  for  all  fractions  are  consistently 
low.  Even  lower  levels  were  encountered  in  particularly  grave 
cases. 

The  response  to  ACTH  brings  out  an  evident  dynamic  in¬ 
sufficiency,  which  is  markedly  more  acute  in  the  grave  cases. 

We  also  observed  a  quicker  turnover  of  the  steroids  and 
a  particularly  high  level  of  corticosterone  derivatives,  which 
diminished  after  ACTH  stimulation  in  patients  with  cavitary  TB. 

On  the  basis  of  these  findings,  we  decided  it  might  be 
fruitful  to  carry  the  inquiry  further,  and  to  evaluate,  in  some 
of  the  subjects  we  had  previously  observed,  the  amounts  of  the 
individual  steroid  fractions  of  adrenal  cortex  origin  elimina¬ 
ted  in  the  urine. 

For  this  purpose,  using  a  technique  we  worked  out  for 
ourselves  (38-39J,  we  oharted  what  we  call  the  "chromatographic 
profile.” 

The  extreme  complication  of  the  inquiry  forced  us  to  li¬ 
mit  the  number  of  cases.  However,  we  should  like  to  emphasize 
here  that  our  primary  ooncem  was  to  evaluate  the  quantitative 
relationships  among  the  individual  adrenal  cortex  steroids.  We 
expressed  this  ratio  in  percentage  form  (Table  7),  and  we  also 
evaluated  the  ratios  of  the  main  adrenal  cortex  steroids  (E,  F, 
DOC,  B)  along  with  the  respective  tetrahydro-derivatives. 

Then  in  Table  3,  we  show  the  results  we  found  in  measur¬ 
ing  amounts  of  the  individual  steroid  fractions  as  separated 
by  paper  chromatography,  using  the  urine  of  8  TB  patients  in 
various  stages  of  the  disease. 

We  worked  out  an  average,  or  mean,  ohromatographio  profile 
for  urinary  elimination  of  the  oortioosieroids  in  TB  patients, 
and  compared  it  with  an  equivalent  profile  for  normal  subjeote 
(fig.  lj.  We  did  not  extend  this  inquiry  into  the  individual 
olinioal  varieties  for  the  same  reasons  that  compelled  us  to  li¬ 
mit  the  number  of  our  experimental  oases. 

In  our  group,  as  oompared  with  normal  subjeots,  we  found 
a  high  level  of  E  and  f  compounds,  inoluding  their  respective 
H.  derivatives*  Involved  here,  too,  are  the  levels  of  the  B- 
gfoup  compounds  (allox-  and  tetrahydro-derivatives),  with  a 
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relative  diminution  of  about  24$  of  the  total  amount.  The  B 
compound  as  such,  however,  would  seem  to  show  a  general  in¬ 
crease,  if  the  sum  total  of  the  subjects  were  considered.  This 
gain  is  not,  however,  to  be  found  in  each  individual  case.  As 
a  result,  the  ratio  between  the  B  compound  and  the  respective  H4 
derivatives  also  increases  (Table  7).  For  DOC,  we  found  a  mar¬ 
ked  drop,  with  a  relative  increase  in  the  corresponding  tetra- 
hydroderivative,  and  a  resultant  lowering  of  the  ratio.  It  is 
noteworthy  that  wherever  the  drop  in  DOC  is  most  marked,  there 
is  a  relative  rise  in  B.  In  this  case,  we  also  noted  a  sharp 
increase  in  the  aldosterone  content  of  the  urine.  It  seemed  to 
us  that  there  was  an  inversely  proportional  ratio,  albeit  not 
very  clearly  defined,  between  DOC  and  aldosterone.  For  several 
of  our  subjects,  we  made  paper  chromatographs  after  stimulation 
with  ACTH.  Although  we  do  not  show  this  data  graphically,  we 
can  report  that  the  corticotropic  stimulus,  even  though  it  did 
not  produce  any  real  increase  in  total  secretion  of  corticoid 
hormones,  does  tend  to  bring  the  chromatographic  profile  back 
towards  the  normal  pattern,  to  the  point  where  there  is  a  nor¬ 
mal  percentage  relationship  established  among  the  several  frac¬ 
tions. 

In  conclusion,  it  is  our  impression  that  there  exists  in 
tuberculosis  patients,  as  compared  with  noxmal  subjects,  a  heigh¬ 
tened  E,  F,  B  /Ha  derivates  ratio,  because  of  the  relative  drop 
in  the  corresponding  catabolic  hydroderivatives;  and  that  there 
is,  on  the  contrary,  a  lowered  DOC/H4DOC  ratio,  owing  to  the 
drop  in  DOC  and  the  simultaneous  rise  in  H4DOC . 

From  what  we  have  stated  thus  far,  it  seems  that  we  can 
safely  state  that  while  the  TB  victim  does  not  display  the  usual 
symptoms  of  the  "static"  hypoadrenal  patient,  except  in  cases  of 
exceptional  severity,  he  invariably  reveals  some  degree  of  dyna¬ 
mic  adrenal  insufficiency. 

This  is  quite  independent  of  the  qualitative  variations 
in  the  secretions  we  were  able  to  uncover.  We  felt  it  extreme¬ 
ly  challenging  to  complete  our  study  of  the  adrenal  cortex,  ex¬ 
tending  it  to  specially  Beleoted  tubercular  patients,  in  whom 
the  adrenal  oortex  is  necessarily  involved  in  the  physiopathy  of 
the  syndrome:  TB  patients  with  coincident  diabetes. 

We  had  already  oonduoted  several  inquiries  into  the  func¬ 
tion  of  the  adrenal  oortex,  using  the  same  procedure,  on  diabe¬ 
tic  subjeots.  and  we  refer  the  reader  to  our  earlier  reports  on 
this  aspect  (42,  43-  44,  45).  Here,  we  should  simply  like  to 
point  out.  that  the  interesting  part  of  the  inquiry  from  this  point 
of  view  lies  in  the  disoovery  of  the  almost  invariable  absence 
of  hypoadrenal ism,  either  statio  or  dynamlo,  in  the  diabetio 
syndrome.  This  would  seem  to  indioate  that  the  presenoe  of 
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TABLE  4.  -  Corticosteroid  elimination  before  and  after  ACTH  in 
subjects  with  associated  pulmonary  TB  and  diabetes. 
Quantities  given  in  mg/24  hours,  N.B.  All  subjects 
in  metabolic  equilibrium:  glycemia  1.70gyoo  max.,  no 
glycosuria,  no  ketonuria.  normal  alkaline  reserve 

150-60  ml  C09&  of  plasma). _ _ _ _ _ — 

enosTs - felyce-  Base  — ITemarEs 


N»  NS-  A4ge  Diagnosis 


Lyce* 
mia 


Base  Post  ACTH 
ACTH  Heap. 


1  CP  m  47  Incipient  TB 

2  MN  f  52  Ac.non-phth. 


17-K8 

13.2*1 

10.30 

17-011 

3J»7 

43* 

CKT 

AJPO 

8.00 

Il-.lwawt 

cua 

OJ* 

Grave  diabetes,  mild 
TB.  Improved. 


140  '  l<  K*» 

|  1 7-011 
CKT 

:  K-.IrsoMi 


CM  8.80 

3.90  3.  iS 

1.S3  6.60 

IUO  042 


+++  Pecent  diabetes.  TB 
not  grave. 


3  DB  f  60  Acute,  phth. 


4  MF  f  31  Acute,  phth. 


S' DD  f  60  Chron.  non-cav. 


6  MG  f  60  Chron.  non-cav. 


7  SP  f  60  Chron,  non-cav. 


8  Cl  m  46  Chron.  non-cav. 


$1  SC  f  36  Chron.  oavitary 


10  SA  f  22  Chron.  cavitary 


11  DA  f  61  Chron.  cavitary 


12DMG  f  40  Chron, oavitary 


13  MB  f  62  Chron.  oavitary 

14  LP  m  50  Chron,  oavitary 


IS  CT  ■  48  Chron.  oavitary 


1H»  |  17-KH  AM 

;  17-011  i»7 

j  CRT  3.73 

17-ilrMMi  l>.#3 


s.20 

ti! 

4.60 

0J0 


17-KJ* 

Alt* 

442 

17-011 

1  jo 

2.23 

CRT 

1.03 

23» 

17-OrMwi 

0.43 

0 

17-K3 

12.10 

13.00 

17-011 

2.S0 

3.94 

CKT 

3*0 

4.10 

|7-Or*o»l 

0.40 

0.70 

17-KiJ 

8.42 

040 

17-011 

3.40 

4.20 

CRT 

4  JO 

.  3.23 

17-Owowl 

1.40 

1.08 

17-KS 

12.00 

12.40 

17-011  3.04  •  A00 

CRT  0.34  0.70 

I7.lw.wl  4U0  0.00 


17KS  ’  12.00  10.80 
17-011  •  4.7*  3.4H 

CKT  A40  3.00 

17-iIcsomI  11,02  04*i 

17-K8  8JS0  1.23 

17-011  3.01  3.12 

CRT  3.40  3.12 

17"lw*wl  0.43  0 


1.40 


1.70 


17-K8 

0.20 

14.80 

17-011 

.7.00 

33*4 

CRT 

4.01 

4.73 

17-dcioul 

141 

0.7* 

17-KS 

8.80 

10.00 

17-011 

2.80 

2,00 

CRT 

3.00 

1.00 

17-ilrwwl 

0,20 

0.70 

1.30 


17-K8 

7.48 

13.80 

17-011 

3.40 

3.04 

CRT 

4.83 

4.21 

17-i1c»om1 

1.40 

0.32 

1.00 


ISO 


17-K8 

4.28 

8.70 

17011 

3.02 

4.40 

CUT  • 

3.80 

8.00 

17-tlt’KOMi 

0.7* 

0.00 

17KH 

7.00 

14.20 

17-011 

8.114 

8.30 

CRT 

0.13 

0.00 

17tlCMMl 

1.01 

0.70 

17  K8 

10.20 

11.40 

STOK 

4.01 

4.M 

CUT 

4.02 

AM 

IT'iltMMl 

*  040 

0.44 

++  Grave  diabetes.  TB 
not  gr.  Improved. 

+-  Both  diabetes  and  TB 

■  grave.  Died. 

+  Mild  diabetes.  Mild 
TB. 

+  Grave  diabetes,  mild 
TB.  Improved. 

0  Grave  diabetes  and  TB 
Improved. 

±  Mild  diabetes,  grave 
TB.  Improved. 

0  Grave  diabetes  and 
TB.  Died. 

0  Grave  diabetes  and 
TB.  Improved. 

#  Grave  diabetes,  very 
grave  TB.  Died. 

•  Grave  diabetes,  very 
grave  TB.  Died. 

++Mild  diabetes  and  TB. 
Stabilized. 

0  Mild  diabetes,  grave 
TB.  Improved. 

*  Mild  diabetes  and  TB 


diabetes  would,  ipso  facto,  preclude  any  adreftal  insufficiency, 
or,  in  any  case,  that  the  functional  state  of  the  adrenal  cortex 
is  the  determining  factor  in  the  appearance  and  persistence  of 
the  disease.  This  leaves  a  wide-open  field  for  discussion  as  to 
whether  the  dysmetabolic  syndrome  can  or  cannot  appear  in  the 
course  of  tuberculosis;  whether  or  not,  if  it  does  coexist, 
it  must  necessarily  have  pre-dated  the  onset  of  the  TB  infec¬ 
tion,  at  least  in  the  latent  state,  with  all  the  factors  com¬ 
monly  held  to  predispose  towards  or  favor  the  appearance  of 
diabetes:  family  history,  endocrine  constitution,  dietary  ha¬ 
bits,  and  so  on.  As  to  the  appearance  of  diabetes  in  tubercu¬ 
lar  patients,  there  has  already  been  considerable  discussion. 
Tuberculosis  is  a  long-term,  wasting  disease.  It  is  primarily 
a  t.oxic  one,  and  that  very  toxicity,  over  a  long  period  of  time, 
might  very  well  be  singled  out  as  the  prime  factor  in  the  cau¬ 
sation  of  pancreatic  lesions.  At  the  same  time,  the  metabolic 
disorders  consequent  upon  it  exert  a  harmful  effect  on  a  chronic 
disease  such  as  tuberculosis.  And,  as  a  matter  of  fact,  it  is 
a  common  clinical  observation  in  cases  where  the  two  diseases 
are  coexistent  that  the  diabetic  condition  improves  as  the  tu¬ 
bercular  infection  heals. 

Statistics  on  the  two  diseases  in  association  are  not  al¬ 
together  in  agreement.  This  is  because  of  the  reflected  effect 
of  the  fact  that,  while  TB  attache  primarily  young  people  (and 
even  though  the  percentage  of  TB  infection  in  infanoy  and  child¬ 
hood  has  recently  been  sharply  lowered,  in  some  50%  of  all  ca¬ 
ses,  TB  still  appears  during  the  first  25  years  of  life),  diabe¬ 
tes  generally  strikes  after  25  (46). 

The  frequency  of  association  between  tuberculosis  and 
diabetes  reported  by  Joslin  (52)  in  a  report  published  at  a 
diagnostic  center  in  the  United  States,  covering  the  period 
from  1898  to  1951,  shows  836  oases  of  associated  diabetes  in 
32,148  tuberoular  patients,  for  a  total  of  2,6%,  Earlier  sta¬ 
tistics  (1944)  from  Neogy  and  Boy  (53)  give  higher  association 


We  should  also  remember  that  an  Inquiry  bv  Bouoot  (54) 
and  his  group,  on  3,000  diabetios,  showed  that  the  incidence 
of  tuberouloais  among  the  diabetio  population  was  double  that  &-> 
mong  non-diabetics. 

Considerably  lower  association  statistics  are  reported 
on  patients  cared  for  in  sanatoria  (52),  among  whom  the  inoidenoe 
of  associated  diabetes  is  about  0.5>. 

We  have  ourselves  the  data  on  some  2,000  sanatorium  pa¬ 
tients,  among  whom  the  oases  of  associated  TB  and  diabetes  oome 
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to  20,  or  an  incidence  of  about  1% .  This  is  about  the  same  le¬ 
vel  as  was  reported  by  the  INPS  TB  outpatient  service,  covering 
about  6,000  cases  treated  during  the  1950-1960  decade. 

Still  in  the  statistical  field,  we  find  several  writers 
who  maintain  that  women  are  less  prone  to  the  association  of 
the  two  diseases  than  are  men  (45). 

As  for  the  appearance  of  diabetes  during  the  course  of 
tuberculosis,  the  statistics  are  not  in  agreement,  although  all 
cite  very  small  percentages.  Montgomery's  cases  (47),  reported 
by  Massari  and  his  group  (49)  showed  percentages  of  about  0.16%. 

Root  (47)  admits  that  in  20%  of  all  cases,  tuberculosis 
can  antedate  diabetes;  but  we  find,  with  Ritz  (48)  that  no  suoh 
eventuality  can  be  reliably  established. 

Our  experience  has  taught  us  how  very  difficult  it  is  to 
keep  a  precise  record  of  every  patient.  The  data  we  gathered 
on  a  diabetic  population  in  which  discovery  of  a  coexisting 
form  of  pulmonary  infection  was  quite  accidental  (out-patients, 
clients  at  a  diabetes  diagnostic  center,  and  the  like)  are  as 
shaky  as  any  statistics  can  be  insofar  as  the  date  of  insurgenoe 
of  the  TB  infection  is  concerned.  All  we  had  to  go  on  were 
vague,  subjective  data*,  low-grade  fever,  exhaustion,  sweats, 
and  the  like. 

At  the  same  time,  those  cases  in  which  we  can  document 
the  time  of  insurgence  of  diabetes  during  the  course  of  tuber¬ 
culosis  are  almost  all  hospitalized  patients  in  sanatoria,  in 
which  disoovery  of  latent  diabetes  is  not  always  possible,  since 
standard  procedure  does  not  call  for  a  thorough  metabolic  check 
on  every  hospitalized  subject. 

It  is  our  final  impression  that,  while  in  a  vory  great 
number  of  oases  it  is  unquestionably  oorrect  to  diagnose  diabe¬ 
tes  as  antedating  tuberculosis,  in  no  case  is  it  possible  to 
establish  irrefutably  the  pre-existence  of  TB. 

We  would  note  here  that,  quite  apart  of  the  order  of  ap- 
pearanoe  of  the  two  diseases,  their  association  produces  a  cli¬ 
nical  state  of  tuberoulosis  which  can  generally  be  reduced  to 
the  exudative-oaseous  stage  (51)  (oharged  to  the  fat  metabolism 
dysfunction  of  the  diabetic) (56) ,  or  to  generally  parailiary 
infiltrative  lesions,  Interpreted  as  ."healing  allergy  adenopathy 
(56),  or,  lastly,  to  forms  marked  by  heavy  coinvolvsment  of  aape 
olfic  bacteria  in  the  tubercular  foci  (50). 
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Tuberculosis  is  often  diagnosed  late  in  diabetics. 

The  marked  loss  of  weight,  the  unexplained  worsening 
of  the  established  TB  syndrome  may  well  arouse  suspicions  of 
associated  diabetes  (52 1,  just  as,  on  the  contrary,  a  diabetic 
whose  condition  worsens  without  any  apparent  cause  should  alert 
his  physician  to  the  possibility  of  tuberculosis.  It  is  common 
knowledge  that  aggravation  of  the  tubercular  picture,  or  indeed 
any  form  of  serious  TB,  exerts  a  most  unfavorable  influence  on 
diabetes,  making  its  treatment  particularly  difficult. 

In  cases  of  advanced  tuberculosis,  the  diabetic  may  get 
beyond  control  by  standard  therapy.  Coincident  with  the  appear¬ 
ance  of  sugar  in  his  urine,  he  develops  a  dangerous  sensitivity 
to  insulin.  In  a  hyperglycemic  coma,  he  may  prove  insulin-fast, 
as  happened  in  the  case  cited  by  Grafe  (56),  in  which  a  TB  pa¬ 
tient  in  diabetic  ooma  required  2770  U  of  insulin. 

Blood-sugar  variations  in  tubercular  diabetics  are  simi¬ 
lar  to  those  in  other  diabetics,  unless  there  are  coexisting 
adrenal  or  hepatic  lesions. 

Although  the  onset  of  tuberculosis  in  the  diabetic  is 
often  insidious,  it  is  by  no  means  rare  to  encounter  forms  of 
the  disease  whose  onset  is  lightning-swift,  or  at  least  very 
fast.  In  general,  however,  the  prognosis  is  no  different  from 
that  of  unoomplioated  oases. 

Whatever  the  mechanism  or  the  order  of  insurgence  of  the 
two  diseases  in  the  morbose  association,  we  believe  that  con¬ 
sideration  should  be  given  to  the  functional  state  of  the  adrenal 
oortex  as  one  of  the  factors  of  cruoial  importance. 

This  is  why  the  problem  of  possible  insurgenoe  of  a  dia- 
betio  syndrome  in  hypoaarenal  patients  should  be  considered  of 
the  first  order  of  interest.  Examination  of  seleoted  oases 
exhibiting  this  particular  profile,  as  we  have  several  times 
pointed  out,  allows  of  useful  olinioal  deductions,  including 
some  in  the  area  of  adrenal  cortex  pathology. 

This  is  why  we  investigated  the  funotion  of  the  adrenal 
oortex,  using  the  very  same  procedures  outlined  above  for  tuber¬ 
culosis  patients,  on  15  subjects  suffering  from  associated  TB 
and  diabetes. 

In  every  oase,  the  diabetes  antedated  the  tuberoulosis. 

At  the  time  of  our  examination,  none  of  the  sub j sots  showed  a 
blood-sugar  level  higher  than  g,1.70/oo.  Glyeosurla  and  ketonu- 
ris  were  absent,  B«A.  normal. 
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In  our  initial  series  of  experiments,  we  analyzed  urina¬ 
ry  elimination  of  steroid  hormones  before  and  after  stimulation 
with  ACTH.  Our  results  are  shown  on  Table  4. 

The  elimination  of  steroid  hormones  of  cortical  origin 
in  our  patients  showed  no  basic  difference  of  pattern  from  that 
of  uncomplicated  diabetics  (41),  varying  from  the  normal  only 
in  a  consistently  higher  level  of  excretion. 

ACTH  stimulation,  however,  reveals  a  dynamic  adrenal  cor¬ 
tex  insufficiency.  We  noted,  at  the  time,  a  parallel  between 
such  insufficiency  and  the  gravity  of  the  tuberculosis. 

The  proportion  of  desoxycorticoids  is  very  high,  compar¬ 
ed  with  normal  subjects  as  well  as  with  non-diabetic  TB  patients. 
Unlike  the  situation  in  other  morbose  conditions  involving  high 
excretion  of  17-desoxy  fractions  (hepatic  affections,  uncompli¬ 
cated  diabetes,  etc.),  this  one  does  not  always  respond  to  ACTH 
stimulation  with  a  lowering  of  secretion  levels. 

The  basal  elimination  of  steroids  in  the  urine  in  tuber¬ 
cular  diabetics  apparently  follows  the  pattern  of  diabetes,  ra¬ 
ther  than  that  of  tuberculosis.  The  values  we  found  for  excre¬ 
tion  wore  largely  within  the  normal  limits,  whereas  non-diabetic 
TB  patients  generally  show  low  exoretion  levels,  particularly 
those  with  non-phthyaiogenic  or  non-cavitary  forms  of  the  dis¬ 
ease. 

We  also  analyzed  the  plasmatic  steroids  in  ten  of  our 
subjects,  before,  during  and  after  intravenous  administration 
of  ACTH. 

As  you  oan  see  from  the  results  shown  in  Table  S,  there 
is  a  parallel  with  the  findings  of  our  Btudy  on  urinary  elimi¬ 
nation  of  the  corticosteroids. 

The  basal  values  differ  from  those  of  normal  subjeots  ae 
well  ae  from  those  of  non-oomplicated  tuberoular  subjeots  in 
being  generally  higher. 

Response  to  ACTH  stimulation,  however,  was  pretty  muoh 
the  same  in  patients  with  associated  TB  and  diabetes  ana  those 
with  simple  TB.  Both  are  lower  than  normal,  even  though  they 
show  a  faster  turnover.  The  response  here,  however,  is  less 
marked  than  in  non-tuberoular  diabetics. 

To  oomplete  this  portion  of  our  inquiry,  we  did  paper 
chromatographies  on  8  of  our  subjects.  As  Taile  6  shows,  these 
were  mainly  ohronio  cavitary  patients.  We  selected  these  people 


-14- 


Table 

5 

«  "■ 

f  *  j  - 

V.  W 

C  i. 

‘Oil  0 

ivo 

cwiiU 

1 y S IS  e 

■•  P 

]  as..i 

(  .  t'  a-  d 

►A  -  — 

j 

i  cuts 

a  f  f  l;  c 

is  '  J 

(1 

i 

"i  a 

be  th 

pv. 

1.  -  on  ary 

1J 

and 

uiab 

.  V 

Values 

a.  re 

give 

n 

in 

mg  P 

u  r 

t>  Jill 

U  d 

'■las 

it-* 

a-  .a 

was  performed 

j) 

"A  f 

J 

slo 

v:  in 

o  x*o 

VeUOUS 

.a  -  -  ^ 

Uoi’.i 

tl  i 

—  •  K 

* 

-t  t-  \j 

bers 

refer 

to 

i 

abl  o 

4,  s 

IkO  V. 

ing  uri 

J  l';i 

Xl.iiliU 

iioi 

•  / 

U 

S 

A 

- 

a  vits 

.. .  A 

■V  .  6 

;  n  *-i* 

1*  r1n*ii»n* 

17-011 

CUT 

7-«l«-siu 

P.lii/iom*  1 

•oil 

CUT  17 

rlii/lniiv 

17  dll 

t  l(T 

i 

i>. 

J2o 

,*t 

70 

IS 

H'» 

Os 

s;; 

15 

101 

04 

7s 

- 

M.  X. 

i:»o 

4s 

5S 

in 

100 

50 

flu 

1* 

ls.» 

5  s 

00 

J 

M.  V. 

Ibii 

41 

02 

IS 

11*5 

42 

”■» 

in 

2*o 

ti* 

5  s 

I>.  1). 

i:».» 

.*2 

•a 

2o 

210 

5N 

To 

12 

255 

5  s 

Tit 

> 

«.  I. 

2i:» 

40 

0,0 

11 

2SU 

•is 

57 

•i 

2.’!  d 

lit 

51* 

!i 

S  0. 

2lo 

;:s 

54 

1*1 

210 

!U 

41* 

!• 

220 

10 

An 

Id 

S.  A. 

lad 

Od 

7." 

15 

100 

•15 

7U 

1 1 

|*H) 

To 

Si 

11 

i*.\.r. 

I  To 

40 

54 

14 

iso 

42 

.01 

n 

11, d 

12 

•"■- 

u 

I’M.d. 

ITS 

.*14 

OS 

r.4 

iso 

no 

n  . 

n 

2*' 5 

Id 

I.1: 

M.  It. 

JIM) 

2*1 

52 

20 

lin 

2S 

42 

14 

I  lit 

2S 

;.;• 

Table  0.  -  ruuntitative  analysis  of  the  individual  sc*  '.'u  a1 
tions  identified  in  the  urine  of  subjects  affected  rich  >.-• 
pulmonary  YD  and  diabetes  uollitus.  Values  given  in  ,i.e;  :.:c 
to  the  total  excreted  in  24  hours.  ( jVOT  , :  Case  number.;  r* 
Table  4,  showing  urinary  elimination  of  cortxeoot eroiua  xn 
samo  subjocts.) 


X  li.lt. 

II,  1* 

ii.  t; 

r 

K 

II#  K 

it.  ■! 

Alio 

11.  U 

h 

II.  H 

A 

II. 

MIC 

1*1*0 

N'.n 

l«U-nt. 

r»uu 

K 

1 »'ll  \ 

.1*  4 

l  C.  1*. 

4*5 

1 1**5 

M 

2**5 

110 

275 

;".•*» 

205 

ll» 

12 

III 

20 

-•Ini 

i  * 

2  M.  X. 

155 

15 15 

575 

215 

»5 

2?** 

270 

225 

is 

12 

14 

IX 

21 

d 

rt.so 

. 

a  D.  It. 

21**1 

IW» 

2’0 

l«5 

75 

l« 

2»*  7 

|05 

13 

1* 

1, 

14 

47 

2 1  Id 

t'.Vj 

*  i  c 

.3  It.  It. 

:t  to 

USM 

27H 

11*0 

75 

11**1 

215 

170 

1.1 

1.1 

11 

1*1 

2l<*u 

d.ss 

2Si*'J 

Ill  N,  A. 

;;»2 

U5ti 

2  Ml 

23*1 

l»* 

232 

200 

Sin 

10 

II 

It* 

HI 

Is 

n>4 

;i*.<»-t  s  . 

12  H.M.tt. 

:;*»5 

1175 

53M 

:tt 

*5 

2,1* 

200 

2.10 

#7 

II 

13 

in 

2 ' 

.H'Ort 

O.IKI 

3 »'  i 

It  I..  1* 

5  so 

l*M 

3*0 

ins 

105 

3*1.5 

505 

•*2'» 

25 

17 

21 

». 

33 

40  id 

0.1*2 

3d  |d 

n  «*.  r. 

l’d 

lillUt 

|dd 

201 

120 

272 

5**5 

2.VI 

ll> 

12 

I- 

lit 

2*1 

:  1505 

O.HS 

4UJJ  5  1 

1 

Mtull* 

•  is 

12*15 

;i75 

2,7 

105 

254 

273 

231 

is 

12 

17 

IT 

SO 

3’;35 

2 

Mr.Ul 
it. .tmt.lt 

I.U4) 

11*00 

520 

1*3 

no 

124 

523 

4  sd 

23 

._ 

2<* 

30 

l» 

4Gft| 

a 

Mull. 

tlulrl.n 

•>ll! 

ITilU 

5,42 

4**2 

lid 

333 

114 

220 

21 

1.3 

24 

3*1 

31 

M31 

4 

Hlr.il. 

U<*. 

■  MU 

*17*1 

151 

14 

20 

114 

173 

13 

— 

li 

9 

— 

!7dd 

. 

. .  - 

_ _ 

_ _ 

_ 

«...  ....  „ 

2  ~  i'  Una  1  Moan 

.'1  »  ’  r..n  for  diaboLios 

4  -  Vuaii  for  TD  subjects 


o  cc-b 4 


l4'  1  *  •* 
* 


-  :  o 

t-.*  :7  * 0 

ults  of 

<it  C /  jiX  U.-.k.  iy  '  ’  a  .V 

c 

u'u.lyr.vj3 

of  the 

ari 

y 

:3  C  j 

i<  ..  i;:  :'■ 

V.  J..  •  1  'J  i.  .  .  -  -C  J  . .  *j  ’  1 1  1  )  J 

f » n 

is.  .  j  •  . 

.  ■  -  V/  cl 

j'tj 

1  i  OVi 

it  \J  1  i.  \  } 

J  *  0  j  <.iO  t/  1, 

••■  -'v-:  -;•>  v.xi;. 

t»-A 

v.1  X*  U>)oUa 

,  it  lull 

spec 

i  i\. 

XV: 

/  .uric  < 

J.’  ;  .  W-.-l'J  0  L 

<  i  x  c  a  i  \  /  u  x  c. '  ■  ?  L  J.  jl 

iod 

tho 

yO  -  v-4  _ 

Cj  •  y  1 .  J 

.1,  ttL’.J  O.J.VA  Vi  il  .0 

t 

c:IX  c  V  IV*  4~ 

e  d«.il 

y 

(l  4.  Li  X 

..04...  <> 

i  x  0  0  0  . 

i.x.d  fo_'  .1  -  u. 

o'O 

•  kvi^uUUCi. 

^ur Dions 

inal 

C  uVO  V: 

0*Siiai  > 

• . .  -  jl  C  a  — .  w  zj  » 

o  i} 
rt  rv 
•">  n 


o  <v* 
o  o 


All. 


i'  i;',ui’o  1 


(  COtl  ti.'O...  >•  j 


0  1» 

0  <4 


11 >  •  41 J 


* 


il 

V' 

V 

t 

' 

% 

f 


r 
1 1 
f; 


largely  because 


J  OC  tS  UVU  1  1 an  —  c  v..'.ore 


v«  .  J  O  ' 


XL-.  l-..e.:>0  S..--.  _  C 

tU  ycrit'O  G  :  ..l  w^.VOi  1C  :'.... :.S 

luuted  the  Sxr  J.  o  s«.-..rue. 
in  cl  ud  i  n £  a  1 C os^o  re  r.  _ , 
i’or  our  tubercular  sub ;  wo 


On  the  "r;.. 
v/x  ih  Ct  no e.ii'.i  our. 

more  visihK- ,  in 
pjiic  p  ro  file  ... 


O 

L  :  .  V* 


.  >  V  v„  ^  s  »  L  *t 

.  ..  .  -P  CP:  1*0 »  s..-  ^ 

r  to  •  a.';o  the  w.r 


i  O  A  O.-  s 


U  }  ll  V  ;it*  •  V  ...  -  t  -  *  '-f  *-• 

.  iOs.^>  i>iO  I  J  o  C  w  s/Uw.  CJ.Uxiw  «  •  a  w  . 


tr  . 

ei  d 


0  U.  S  ^  GCl  |  Ci*  iCi  O  J>..  U  ^  v, b-  *»  V*»x  \>  x  t’i.  OjI  v  x.  hr • 


l‘v)  ;.•*»  w  .  .0  a*  — - 

X..LO.P  L-.Iv  livi-. 
oO,.i no  x. . v.- o  c. -  •  v*. 

'/  **•. 


’-.  .-  v  o  SP.wY* 


eular  dial' -  i  e  s  did  ■ 
insofar  as  the  •-  u:u 

t i v o s  a x  e  -  .  _ -  , ,  s.  *  j>v  s'.x  u. > s  . . .  >  s.iil  uw.v 

an  increa.  ,  vreirp  to  eh  a  relative  increase  oi  the  ..  ..ud  i’  con¬ 
tent  (Table  7;  . 


The  increase  in  the  tubercular 


c.ra,oe  tics, 

also  le  attributed  to  a  drop  in  the  h.-  dorivativ*.*,  ;a 
happens  in  the  case  of  siupie  diabetes. 


hvS  5  OX*  ^jrOUp  u  Ciilu.  it 

contrast  hotv.ee  the 
send  liio  lev;  ret.  .ivo 
v.e  see  a  drop  in  the 


one  for  non-tub crcular  diabetics. 


Jjk  V/  vita  C  x  vX  1/..C  -.V4.*“u  h 

-J  x  jxOj  j.  »>  o  «;  .  k*  atj  O  v  - 

•i/hr?*  ratio,  ah^ajh  not  so  rasrhod  as 


....  _ L. 

'•  •"*  'i 


L.  *a-  • 

si  _ 


ae  v.sitit-  uroo  xr.  t 


4  "- 


. o  folio.,!;:"  <:  xu 


in  the  T  f  1 
dent  iner. 
hi  a  tofjra 


x a\;c  1 o p.  can  r;o  ciivti'^T’ja  j  ..  ao  cp'.s  Lar  u  ppk. 

.  1  w.  ~N  •  ,  .  ■  *  .  .... 

.*  i  V).  i  hi  Ll: 


,-S;;  111  ;.nc 


x  u  ..  e-  o 


.Oi;  « 


;  C  U  ,  i.;d  *\  •  !  I  P  l)  - 


,e  profiles 


U1  i*i»0  i  -h  c. iJ 


CoC-ii  ihPO  l  1  C 


snow  mo  p-  ?.  i  upiin't 

o f  i/hc  iih'.i"*  1'U.jiO j  oul x 


i  lv  t  a s  i op  ulooo  icPCiiO 
roaaiu;u> ,  -•* o... j  oi  tiioih  a  t  i»no  j. o\.\.r 

for  x\,o 


h  ill-.  I'd  oh  axe 
Ci.  1  x’»  i)  t*  li.C  « 

,  .  *» 


•  *  :•  1  •  •  U  x'  il:  v.'  ,  V.  *.;•  t  O  U  :  r  L  .j  *  • 

w  h  J  a*  *  >  O  L  l>  it  O  il  O  JL  I.x*.  "1.  j  .  .  'P-  ,.  * ^  i* 

V.‘..-'vi3  \\  -llCil  V'(;  Pvi  P»  J  tvl  ,d  0..tx  l.y  • 


:  i  sous  si  on  ctiai  cop.  cp.p 


1'  ,\'..iat  v;c  ti*.xVc  oiUio  i o r  o to l,u«.  i.i  coiK.oo L.iun  '..j,  ^n  .  ,c 

functional  condition  of  the  ..d  re»u;l  uori-ex  m  tahvi'en]  uait-  t  a- 
txeii  os  ,  t!  ieel  L , ; .  J-e  (.  ,i , ,  uj.uV<  .  .a  : : . .l  soi.i:..  xoiicl  UjxuiI^  « 


lb* 


V 


The  tubercular  individual  does  not  necessarily  reveal  a 
static  adrenal  cortex  insufficiency.  Actually,  his  b&sal  eli¬ 
mination  of  urinary  steroids  of  cortical  origin  often  falls 
within  the  limits  of  the  normal  ,  as  may  his  basal  plasma  levels 
of  corticosteroids. 

It  is  easier,  though,  to  detect  dynamic  insufficiency  af¬ 
ter  corticotropic  stimulation.  This  insufficiency  is  encountered 
with  greater  frequency  in  some  clinical  varieties  of  tuberculo¬ 
sis.  IVhile  it  is  not  possible  to  correlate  the  functional  state 
of  the  adrenal  cortex  with  the  gravity  ofo the  TB  affection,  there 
is  a  clear  relationship  between  it  and  the  phthyalogenous  evolu¬ 
tion. 

On  the  other  hand,  we  were  unable  to  find  any  relation¬ 
ship  whatever  between  the  condition,  either  static  or  dynamic, 
of  the  adrenal  cortex  and  a  number  of  clinical  symptoms  of  tu¬ 
berculosis,  particularly,  as  we  reported,  between  cortical  con¬ 
dition  and  asthenia. 

In  this  connection,  we  should  like  to  refer  again  to  case 
17  in  our  study.  Here  we  found  a  particularly  high  proportion  * 
of  hydroxy-steroids  eliminated  in  the  urine,  coupled  with  a 
very  marked  asthenic  syndrome. 

Since  similar  observations  can  be  made  in  connection  with 
the  study  of  the  hematic  steroids,  we  feel  justified  in  attribu  - 
ting  no  determining  significance  to  quantitative  variations  in 
adrenal  cortex  function,  at  least  insofar  as  the  possibilities 
of  finding  a  correlation  between  these  fluctuations  and  any  cli¬ 
nical  symptom,  such  as  asthenia,  are  concerned. 

)Ye  do  feel,  though,  that  while  considerable  difficulty  is 
involved  in  making  an  exact  evaluation  of  the  functional  capacity 
of  the  adrenal  cortex,  it  is  just  as  difficult  to  interpret  its 
variations.  The  problem  here  is  to  decide  whether  these  varia¬ 
tions  Bhould  be  taken  as  determining,  or  at  least  favoring  the 
onset  and  evolution  of  the  morbose  syndrome,  or  whether  they  are 
simply  its  inevitable  consequences. 

It  is  our  belief  that  each  clinical  case  has  its  own  spe¬ 
cific  character,  and  that  much  of  the  findings  on  adrenal  cortex 
function  should  be  integrated  into  the  general  adaptation  syn¬ 
drome.  Hence  it  is  only  on  rare  occasions  that  we  oan  find,  to 
within  any  acceptable  degree  of  aoouracy,  the  particular  dynamic 
orientation  that  might  have  allowed,  if  not  oaused,  the  onset  and 
establishment  of  the  disease. 

Deductions  of  a  physiopathologloal  order,  on  the  other  hand, 
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Fig.  3  -  Graph  of  chromatographic  profiles  in  the  various  mor- 
bose  situations  as  compared  with  the  normal. 


Table  7.  -  Precentage  ratios  of 
the  individual  fractions  of 
steroids  eliminated  in  the 
urine. 


X.rniel, 

Tutor, oImI 

OllliM. 

TW.  »■  .IliWIi 

ii, r 

13.03 

12.31 

13.13 

12.82 

!  h.b 

41. SI 

37.113 

30.70 

38.84 

i  r 

rt.83 

7.43 

12.40 

11.30 

G 

4. OS 

4.4} 

0.03 

7.00 

,» 

10.43 

11.81 

3.14 

7.10 

i«,  n 

MS 

0.43 

7.23 

7.80 

illv  11, u 

11.4" 

3.74 

0.30 

,.  .  8.40 

DOC 

0.03 

0.31 

0.01 

032 

H,POC 

0.43 

0.03 

0.33 

0.82 

K/II.K 

0.13 

".33 

".1" 

V/U,r 

n.34 

0.30 

".INI 

O.INI 

n/ir.n 

1.14 

1.73 

0.70 

0.01 

n/itio  ii.d 

0.81 

1.14 

0.33 

0.34 

noc/ii.noc 

IJI 

0.»| 

1.33 

1.00 

Or«|>j*»  K 

03.81 

0IJ4 

74.00 

70.70 

irttpp*  r 

(li.ppo  »• 

*o.M 

17,40 

11.40 

1330 

1  »«p».  K  +  IV U 

3.11 

1.17 

3.41 

8.04 

should  he  sought  rather  in  the  study  of  the  qualitative  aspects 
of  the  adrenal  cortex  function,  rather  than  in  its  size. 

V,'e  wore  able,  in  fact,  to  show  that  the  chromatographic 
profile  in  our  patients  was  consistently  and  uniformly  altered, 
quite  apart  from  the  total  quantity  of  steroids  in  the  urine. 

V'e  have  shown  that,  by  comparison  with  the  normal  individual, 
the  tuberculosis  patient  has  a  higher  level  of  glycoactive  hor¬ 
mones  in  the  urine,  accompanied  by  an  equally  consistent  and 
relatively  marked  diminution  of  the  mineral-active  hormones, 
particularly  DOC. 

At  the  same  time,  while  the  relationship  with  the  respec¬ 
tive  H4  derivatives  is  heightened  for  the  glycoactive  group,  for 
DOC  we  see  a  clear  lowering  (about  50$)  in  the  ratio,  not  only 
because  of  a  marked  drop  in  elimination  of  DOC  as  such,  but  also 
by  reason  of  a  simultaneous  increase  in  the  proportion  of  H4 
derivatives  of  the  hormone. 

This  observation  led  us  to  seek  a  relationship  between 
the  higher  level  of  inactive  substances  eliminated  in  the  urine 
And  the  asthenic  symptom  we  mentioned. 

In  this  connection,  we  believe  case  14  is  significant. 

The  chromatographic  profile  is  basically  similar  to  that  of  our 
case  17,  to  which  we  have  already  referred.  From  a  comparative 
examination  of  the  two,  however,  we  found  a  marked  difference 
in  the  amount  of  total  steroid  elimination.  While  the  former 
was  the  case  marked  by  the  highest  excretion  levels  for  cortico¬ 
steroids,  the  latter  had  the  lowest.  Profound  asthenia  is  the 
symptom  clearly  common  to  both  cases,  hence  it  can  be  given  ade¬ 
quate  pathogenic  interpretation  in  the  qualitative  variations 
in  adrenal  cortex  secretion. 

’Ve  reuched  much  the  same  conclusion  in  our  study  of  sub¬ 
jects  affected  with  associated  tuberculosis  and  diabetes  mellitus. 
As  we  explained  earlier,  we  chose  these  patients  for  study  because 
in  our  efforts  to  isolate  the  functional  condition  of  the  adre¬ 
nal  cortex  as  a  pathogenic  moment  in  the  onset  of  tuberculosis, 
we  were  struck  by  the  contrast  between  the  kind  of  adrenal  insuf¬ 
ficiency  we  had  encountered  in  tuberculosis  patients  and  the 
highly  abnormal  pattern  common  to  diabetics. 

Several  writers  have  reported  that  the  onset  of  tubercu¬ 
losis  occurs  frequently  in  diabetic  subjects  on  the  occasion  of 
comatose  epieodos(57) .  Still  others  havo  reported  TB  onset  in 
subleots  whose  diabetio  condition  required  large  doses  of  insul¬ 
in  (56).  Obviously,  the  marked  hyperoortical  condition  that  00m- 
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monly  accompanies  this  morbose  situation  can  be  assumed  to  be 
a  pathogenic  factor.  However,  to  seek  to  attribute  to  this  tem¬ 
porary  hypercor ticism  a  determining  valuo  seems  to  us  altogether 
unjustified.  A  more  acceptable  hypothesis  would  be  the  view 
that  tho  inevitable  phase  of  exhaustion  which  follows  such  un- 
doniably  stressful  situations  (with  the  overall  adaptation  syn¬ 
drome  then  occurring)  might  bo  the  agent  directly  responsible 
for  the  emergence  of  tho  disease. 

As  for  the  quantitative  variations  in  adrenal  secretion 
in  pulmonary  tuberculosis,  wo  found  the  study  of  tubercular  dia¬ 
betics  particularly  useful.  Scrutiny  of  the  chromatographic 
profile  of  the  tubercular  diabetic  lends  itself  to  a  considera¬ 
tion  we  find  extremely  interesting:  by  comparison  with  the  non- 
tubercular  diabetic,  the  profile  shows  no  divergence  in  the 
glycoactive  fractions.  The  rise  in  these- fractions,  along  with 
the  decline  in  the  group  B  steroids,  constitutes  the  pattern  of 
the  diabetic  state.  V'here  the  profiles  do  differ,  however,  is 
in  the  DOC  fraction,  which  is  always  markedly  diminished  in  tho 
tubercular  diabetic.  For  this  fraction,  this  is  precisely  what 
we  expect  in  the  classic  pattern  of  tuberculosis. 

It  is  therefore  evident  that  the  chromatographic  profile 
can  show  us  the  characteristics  peculiar  to  these  particular 
morbose  situations. 

v'e  should  like  to  look  forward  to  the  possibility  of  ex¬ 
tending  such  inquiries  into  other  pathological  situations,  with 
a  view  to  providing  recognizable,  characteristic  pattern  to  cli¬ 
nical  situations  that  may  be  quite  different,  yet  share  a  common 
physiopathological  denominator. 
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